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(57) Abstract: A projection optical system having a good optical per- 
formance without being substantially affected by double refraction 
even if an optical material having an intrinsic double refraction such 
as fluorite is used. An projection optical system (400) for forming the 
reduction image of a first plane (R) onto a second plane (W), com- 
prising a first-group light transmitting member formed to provide an 
approximate agreement of a crystal axis [100] with an optical axis, 
and a second-group light transmitting member formed to provide an 
approximate agreement of a crystal axis [100] with an optical axis. 
The first-group and second-group light transmitting members are so 
positional ly related that one is rotated 45° from the other around the 
optical axis, and they are both disposed on an optical path between a 
pupil position (20) on the second plane side and the second plane. 
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12 0° (OM^Ti^n^feJe), ^1 7^BJ^^ViT, ^i^t^ilTIJlie 

0° + (nxi2 0° ) fctt4i^W»C|5I^bfc:^MII#S:W-r^Ci:<i:|oIi;ici* 
(n«g&T&-5). 

±a!^mi ©sw^Bfig-r^fe*^, *$tw<D'mi 8^bjt«. mis 
ofi&/jN^s-m2®±n^rs«^7 , e^mic*3^T. 

8fcfi#2 0 0 nm&T(Dft&nmmzmMZl*Zft&&m?Zi&ikT*B!&Zn 

mf&ytmi&&tt<D&mzte. nt 1 omytj&ftvyttmm 1 wM^^©^<t« 
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L<> jWE^&<£*>-2r3©3fcMtt«5*f«, «tH2««3fc3fe*& 

&©tt««i^r(fi:**3e8e>sn*ii:3ft«»*L/<, Mf2jgi». mtz'j>te< t^2oo 

£tfr, SH8»9mi, gfII53tSi®gl5tt©^Bi^tt. HtE»ftT»jEfc;£n;fcfc 
SI&^/&£tt£;i£#» : £L<. WfB^iaS15W©ilSS^fi:tWIB^SM©^ 

±j2ti©^l©gW^BJ^-r'5fc*(3, *89!©fcl 9 369m*, fflDOIt/h 

fr8H^sm^©^a^(itwie^aigi©i^Si^{fl:<h*m©Wfc^«^t* 
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±m<Dmi<DBw&mf£-?2>tz#>\z. *5m<vm2 ofgHjraa. mim^m^ 

m&&2 o o nm&T<Dyt&nnw\zMm-2 j &z>&&&mv. c i o 
o] sfcttRisAWi [ioo] t^wfc^ffi^^sttii^ittt^H^-a-rs 

&ga*2 o o n mur <d ft* nnmzmmzii: ^utti c 1 1 
o] &frtei&m&m [iio] t^w^«Maii3a:ittji«it3t«ia:*«sK-S['r« 

m&&2 0 0 nm«T©3fc&*KWfc«jB;*-lt*#tt*WU ttJMlli [ 1 1 

i] zfctemm&m [ill] tyt^mz^m^m^mtytm^m^-mir^ 
^ -5 era/as nfc* 5 mvytm&mttt&ffiZ-T^z z. t sismt-r 

sst 3 f^-sn 2 omm&$.i,^mmz&mz. mumm& j:M&e»2B5 
&M&i7fo\zB^T&m2i£Tmftmimom&ffim$&2Wi±\z7&mmyt-rz>m 
yt&w\zm\<*c,ti. itfe&mzizxv ? bWitrztepiw&<Dmytm&&m%z&& 

miess i tpffl&frzoytmz&^Tmmm 1 2 *m®L* 

mwmi *r*m<D&j&&m<Dftm\zMf&Tzfc&(D?£2%mft¥&t. mmm2 
^m^^<DytMiz&^xmt&m2^mom^m^mum2m±izm^-r^ 
tctb<D®mMom 3 mmyt^miL. m&$& 1 mmyt^m* $ m&m 2 m&yt&* 
\zmzyt&+\z.m nrc m 1 yt&m 0 a a m t. , iwS2Sf§ 2 ^mx^* & s mm 
fg 3 5 * csbii $ tifcfg 2 ^ssifT 0 * \i*t t *m plt ^ -a . 
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scwwsk. mmm i ym$x o * if m<Dm%>&&£ 2 w&m vmf 
m.<Dmmw$.ii\t.^fiitfmmfs. 0 *m-$z> z\ty^<> mtzm 1 m& o^^-r 

k^t, HfiiH^ 1 m^L^^^ummm 3 ^M^^^Mtst^Twi/ 
stffMo^^^tHfiiHm 2m£<Dm<DX&*\z&w-zntcmtitM<DMmy£¥ 
^§go^2 l^mxit, ffimmiwizmfezntc^xz&mw-rzjztbom 

i2 AH~SI2 CBtt, Burnett £<D#*££ifcBJJ-f SST-fcoT, ^(DA#t 
£ K^T *«JB*r*©»# £^ L T ^ -5 . 

Mniztt-?z>mmffim<Dftiti&*ki,x^z>o 
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m7 Bitot, m i mMM\zfrfrz>&&yt¥mp loi/>xi^*^t^5. 

msBitot. minffim\z&v2>mw.m&7K?®-v&z t 

m 9 Hut, m 2 mmm\zfrfrz&&yt¥%kp l © i^>x^^^-rEiTfe^. 

^1 0 Bitot. m2*J£#JK::mt£^iRM£^TllT<&5. 

^1 1 Bitot. m3^»J{3^^S^^#^PLOl^>X^fi£^^TBlT*^,. 

mi 2 Bitot, 1 3 *ffi^Jlc^!5^^3t#^ P L (:<fc5 ^7XA±i:^fi!c$n5 

mi 3 Bin, &3mmMizfrfrzmmRE<Dmmm<D\Hn&m£&&*?m 

Sgl4Bltot. m3Hi£Fi|{Cd^-5?IMREOfiffl2l ©AltaflEtt 

mi 5 Bitot. $%3&ffiwtzfrfr&&&yt¥&<Dfcwwm&7K'?m-v&Zo 

mi 6 Bitot. V-r^D^AW^tbTW^^^/NWX^^^I^O^jiCD^D 

mi 7 Bitot. 7-f^n7 i A'fXi:UT©«fl^3llf-$||SKI0^C7P- 

hj-ts. mi Bitot, &&<Dm£kmi3mz~D^T®.w?z>m-c&z>o miBi^#M 
-r^t. ms^MStttot, iM^cxYzi^ns^ix^^ns. t& 

+ X«llCi&oT«IMlll [10 0] +YWl(C^oTJ^St* [0 10] **, 

+ zii:j&ot^ii [ooi] 7&^n^nm$££*i&. 

£tfr. XZ¥®K*5^Tii£||$|il [10 0] jo&tffe&m [0 0 1] t4 5° £ 



WO 03/003429 PCT/JP02/05878 

-18- 

teTX&Hzte&M [101] ifi. XYW-mizis^Tm&M [10 0] 

i [010] t4 5° Srfc-r^lRHCttfitt [110] Y Z ^uSC^TSSif, 

Mi [oio] &£zfm&m [ooi] i45° ^^-r^fSjtc^^M [on] # 
tn^nrnfetEtiz. 2*>\z. +x«u +y«*j;cx+ziiiik:»lt«lv>«ia 
zwrxfttzmam [ill] d<«ie$n*. 

+ x$*, +Y«i*j:^+z«iT?«3esnssiBiJc*sJt*tti 

m.vtc&-oiz. ssTtt, iiatiif^afft [ill] ^is], &&zfz\ 
titwu^mm<omAm [-ill], [i-ii], [ii-i] ^ifiras, m 

mm\z, gisi'f^i-e^gii [ioo], [oiol [ooi] ^ipj^*3 

io], [ioi], [oil], fecfct^^ni^^^Fia^o^afai [-no], 

[-101], [01-1] ^IrJT?«, «®Jf**«^CT»*. 
£^T> *^B^©^*lftBJ-rSHif{^ Ma!© Burnett e>©#^©^IE^(c:-S) 
^^T^BE-r^. U§2 AH~Sg2 C0te, Burnett e>©^ffi<£IftBJT^Ilt?*oT, 

ytmn^toftizttTzmmmmoftifi&TjkVT^Zo sg2 Am~M2 cum 

H4'5KI|-e^-r5^©^I^H*U SiO 1 0° £«LT^*. IfcibT, Sfc 

/h$fcBtf«tfT3ttB3r©fc^»*«:» Ay ^>^£J&Lfc/h£ftR (fg4 

^ViR^ck^S^M^««JB^©^^m«tc^^^lt^W^^^®^©^|6] 
^ViR^ck^@ViM^^tiMa^©fe5^{3^^Sitt!eW/h$^aW© 

jta>©m2tei^T&£. 

HuaiUfcfcptC, Burnett £©^&T*te> — *r©Si5l'>X©3fcttl£*Sfttt 
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[111] t l^iS^tLT- tt<D&EU>X*:6 0° tttt 
ft K: Elite Si**. -^<Dm5U>XfC*^S«[JBSf*©^*tt»2 
Agltc^-rct^JCTiD, te#0&5U>Xfc;m**«a^*©##ttt6 2 Bit: 

g§2 C@K:^T«fc'3 

[111] Jt«W/hS?S:B»f*«Wr*aa«f©>S:t^««i: 
[100], [010], [001] l:Mt5iiitfl JttfcW 

*%temmm*G-?z>&mffi<Dti.^mmttsi2> 0 ssnift [no], [i 
oi], [oil] tcMt^f^tt, ^^r6]<DM3t{c^-r^a»f¥^it^/h$ 

<@*£>U>XT?te. 3£flli;^£ 3 5. 2 6° (^ilA [1 1 1] ^ii [1 1 

o] iKDutnm) (Dmmz&^r* ^Lm,m<omm^m±\z^^z. 

citCcto, — tt<D%L&u>x±ft-ete, &miftwm±-v&2>m&tti [no], 
[ioi], [oi i] (D&w-t)m*b*>nz>z.iitft>frz>. vfrvu&z, ytm& 
e,3 5. 2 6° <Dmm?tet>*>ytmfrz&&m7&^mmz&^T. &jifa<Dmyt 
\zK-rzmm&£ o hm^<Dmyt\z^-r^mmm^^ ^nLmmmmnmz z\ 
-eo^m, Burnett e>©^8rctt, mmm<D&&&&z>um.g:tfz>z. 

tlzfcz. 

[ioo] (£fctt&*sii*ft [ioo] t^wjc^^^aw) i-ast, 

SfS2i*<Bl'>X^©ttttl£*S.flttl [10 0] (SfcttK^SW [10 0] <hft 
^C«ff&«AH) t-gcSi*, SRl»OU>X*?i:IB2»©^>X* ; ?t 
^S^tLT45° fcn*ffl#l${Cls!ijE£-t»:£. Z\Z\~C, fcSHWl [100] 
t^Wic^i^^Sitfi. [0 10], [0 0 1] T?c&5. 

fg3 AEI-KS3 C0H #5gBJ30lfll ©¥ffi£IftBJT£l2]Tc&oT, %UV>\ 
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to^, mim(ou>xm?£$&2mo\/>xm?£<D±mz&v2>mmtjTm 
o#*&«, %i3 cmizm-t^oizu^. 

m&m [ioo] \zMfo-rzmm*. &&&*2ti.mffim&m-?2>mmm<Dtz^ 
fgisstftSo &tc. m&m till], [i-ii], [-li-i], [ii-i] 

iz, f&fktb [ion, [io-i], [iio], [i-io] 
mxfavmytiztt-Tzmm&tfttmttiJzz < %^<Dm^e\zM-r^mmm^ttn 

5° <ism [ioo] £%i&M [ioi] tvtz-t&gt) (ommz^x, *g 

— S&3 Cgl^^M-r^i, |gl#OU>X^£8l2^Ol/>;0{?^<>:£ 
ft$il£*<fr<i:bT4 5° Bite £1*5 £ t fCcfc 0 . 1 S£Ol^>Xii§ 

^t^2gf©l/>X^tO±#:T«, *gE#ra<g*T&5*g||«l [10 1], 

[io-i], [iio], [i-io] <Dmm&frts:K)mit>*>ti. ytm&*>4 5° 
om&ttzt>%ytm& ^mnrcmmz^xm^om^tizM-r^mmm^ *> *> 
m^<ommzM-r^mmm^±^^mmmmmm^ zhzkz. z\<om&* 
-&<D&myt¥m\z&^x&u>xm?\z&\fzytmtftj££<Dm±&miz3 
5 0 ~4o° gg?T&5 0 ifjbt. *bi <D^m&mm-rz>z\t\z£K>. ma, 
$ft[ioi], [io-i], ciio], [i-io] o&mffinmm&mmmzg; 

*f£flj£>3ti (D^mz&^T. ^im<o]y>xm=f-hm2U(Dv>xm 

xaH^^ttfe 2 wo v >xm=f-\z%>rt2>%n£. fcm&^isjKisnt znzmM 
o^s$ft <fc [oio]. [ooi]. [on], toi- 

1]) iW)±03tfft^ c f^(i:Lfe*g^W/j:^S^««4 5° TS^ui^f 
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rzt*.izmimoi'>xm¥\z&ft2>m&$& coio] t., m2m<ou>xm^r 

\Z&VZ>&&®1 [0 103 £<Dft®l%:*>btl,fcmtt&)tjiMm&4 5° 
813 Am&£Zf& 3 B0/^<~> IB^&jID, *§H.«I [10 0] 

i-rs^^tcti, ftmz#>b£Vtz&mffi<D&ig<D®mmw&tf9 o° 

*B*ffi«JtlHlfe$-ttSi:V>o Cl<h«. 3ti&tttlTS«4 5° + (nX9 
0° ) fzimttmiZ®$K-2i):Z>z:t. ?l3it>*>4 5°, 135°, 2 25°, * 
&tt3 15' ... rdljmttmz®feZll:Z>Z.£tmvmi&-e$>% (Z\Z\X\ nte 

j tti^em-D^.r^t^(Du>xm^m-r^o ^it. mimouyxm^s. 
rctem 2 n<nu>xm^i)m$t<D\s>xm^*t;tsWi j k. m&KDu>xm?i$>& 
•TLbmm-T&uyxmT-ctetsi^o u>xm^(Dmom^tM. vMcvrnzm^ 
m6m<Du>xm?\z-D^Thmm7?&z. mio^rnxu, %\u<ou>xm 
?<Dytmizm-orzmz<DmmT 1 tm2wt<Du>xm?<Dytmz%t^f£B2<Dm. 

s&, i2A@*M2Bi§r#it5t, u>xm^<Dytmt^m [1 
1 1] ££-gc£i*-c^£<z>T?, mmmfim±<Dm&®i [no], [ion, 

[Oil] l:^ni«*U2 0° tr^T#ftU BtMrtTS 0<E>#:fiJ£*r 

■fzt. u>xm : ?'<Dyttotm&m [100] t^-g^-trc^*©-?, mmm 
tfm±<DmM,$& [101], [10-1], [110], [1-10] \zttforzm®. 
^9 0° tf^T##u i®i^i?4 e©M^tt £«JB^e>82##5m5. 

4 0 (DftttT*&n&mm/**->izttVT#j£M&tim&?z£?tjL&m 
u>xm?<Dytmi:m£kw [100] (Sfc«te^^« [100] t^wi-^ 



WO 03/003429 PCT/JP02/05878 

-22- 

<DV>xm=f-<Dytm*m&w [no] [no] tx^mz 
$^tux9o° miss *§&«] [i io] tyt^ 

WCfl^Sittt. t&M [-110], [10 1], [-101], [Oil], 
[0 1-1] 

^K£tt£lftJS^i£<D#^fci:Sg 4 Ag|£^T<fc 5 (eft 9 , m 4 S¥© l/>X^lfi: 

&vzmmffim<Dftifitem4Bm\z7jk-r£?iztsi2>o ^tom^ m3m<Du>x 
m*tm4mou>xm?ii<D±mz$>vzm®mm<Dftmz, m4cm\z^-r 

&0\Ztz2> a 

%4 A^43ct^4B0*#fi§-rs<i:. m3©#&T«, *ttt-SLTti5 

f&ikm [iio] c^tsnstt, -^o^fSKDM^^M-r^s^^itiKw 
^#<to^^^fsj (-jj<Dj3miz\M.&?2>jjfa) <Dmmztt?z>m$Tm&tt&&) 

/h$trMSJB#r®«£te5. #SH$iii [10 0], [0 10] C*tJ6rs«Ktt, 

i], [ii-i] ic»js-r*fwttt. its«w/jN^^®^^wrs«jB»T075:^ 
ft^4i?0i/>x$fioi«:m isja^f^s^-ra&sseaift [no] © 
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x*^* #sg 4 m © v >xm? \z *$ # <t s # ft c ft # <=> n s mfe 
v&mm <fc£*tf*siiH [oou, [-in], [- i i o], [ i - 

1 1]) ^±©3ti$if^i:Lfcl8«W^^^S«9 0° T&Sil tSrIciJfcT 
3. fe<hA«^3POU>X^{C45tt*ieil«l [0 0 1] $&4M(DU>X 

m?\z&vz>m&m coon t^i^f^tifefflMM^^9 o° ~e$> 

-5. 

fg4Aia:fe±tfSMBia^S^S>^ftS9, 8rH>itt [110] Srftte 

^lttl$KlHl££#<5<i:V>5c:<!:te, ftttSr^chLTte^g 0° + (nX18 
0° ) tzttttttmzmfci£ J &2>Z.£. tab-&9 0° , 2 7 0° ... ;W*B*ttt 
tCHIIg$ii:-g>Cli:<i:|sIi;ic*-efe^) CuT. n «g&T&<2>)o 
S&3<Z>#ffil;::fcV>T*K B3S*©U>Xi^©^liiftK?^fcm£©iSgfrT 3 £ 

v> 0 ^3©^-eH «JS«f1Mtt««'f^ Ofcl*:fc«fctf*-©i6#) (c$>£ 

%i-o<Du>xm^<D^tmmm [i io] (sfct&tt&Att [no] <tft 
#wtc:^fiii^igg,$fli) i-g[$ii-5m4o#^&^ffl-r'5ci<i:{w«fco, mmmo 

£ta. 5 0fStLT, Mai© Burnett e»©#*££glfl!T<5. d© 

*fgBJi©3g5©#arC*{i, fB5»©U>X*^©3fett*«S»«i [Ill] 
(S^ttttlSJIM [111] <hft#l$tc^iffi&*SA«l) Sg6S*©l/ 

>xsrf©3t«is:*gstt [ill] (£^»ttigAM [ill] tx^mz&m 

fettAWl) ^5gf©l/>X^ : ? : (5:^6P<7>^>X^<h^^ttlS:4 5 
-L'tLT6 0' fctt*@*rl$KlE]$te$ii:5o 
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x.t> &ftf<z$sm&m$:m&Tz> z ttfn%z> 0 zz\t. m&m [in] tyt 
&$nzmmt£Mgkm£v&* mmm [-m], [i-hl c i 1 - 1 ] 
tax* ms<o^m\z^Xs $&5m<Du>xm?{im6m<Du>xmT£&yt 

^^6m(Du>xm^z^^yt^titmt^^^zmn^n^m^<DU^m 

</^*tftt«tt C- 1 1 1], [11-1]. Sfctt [1-11]) H±©Jt«S 

i^x*^** [-1113 m6m<Du>xm^iz&vz>mgk®i 

[-i 1 1] £<Dyt$&&*>b£Lrcmtt&)Uftmtf6 o° t^. 

^2 Agl*3<t^2 BP^fell^MIO, *§Htt [111] 

ttzmtuzfc, ytw**>b£isiz&®ift<D&&<D®ifr#ttmmti 2 o° ©jia 

ttffi#Wl::[33££-ti-a,£:V><5 lilt )t«i£>f^tl/TSS6 0° + (nxi2 
0° ) ^tj-ffl^W^mfe^-B-SCt, 6 0°, 180°, 300°... 

© V > X^Oft** Id & o J? $ ©*g fh T 6 £ Is V>£ <h * L H . 

^©^ewfffitlt, ^ 1 ©^ffit^ 3 5 ©^ffit 

*&ftmzm&&t>i£rz^&&mm?z>z\ Ltf-ez z>o -r&fc>-£, m6<D^m-v 

«, JBl»©U>X*^©*l**IMM* [10 0] (££tt0Hl£ANi [10 0] 

1 0] (*fctt^Sttl [110] £tt3fc«C3MBBfc»J&*) Sg5 
&©U>XS^©#*)ll£*gl&ttl [111] (££tt8**Hltt [ill] tyt^w 
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ft*;, ttAfcll [111] S3t«l*I^K:K«Lfck>X»r*^Ttt. -^©i&SiMi 
itKjBHUT^«i*«t»ii>tbfc^rfi:ft 12 0" Stci/>X®<z>©f £1^*31*1^ 
•T^. ±E»5<p^fe©«k'5K:je5»©k>X* ; F©^«ll*teft 
«A Cl 1 1] (&rc\zmf£&M [111] £ft¥tttc«fflift:ittatt) 

^6^©u>x^©^tttS:i^a«i [ill] [ill] tjt 

bfc;GMStfU 2 0° #©U>X1ifOWKI««»cSH-r*«K*SSB5»©U'>X3R 
^<hfg6 3*<&^>X3g^£0fSl^f£**>-fe;U -rsnttf^Jt&tft* 

HT, (3) ~ (5) *#tjef*H£j&*S3;L^. 

IT1-T2 |/TA<0. 0 2 5 (3) 
IT3-T4 |/TA<0. 0 2 5 (4) 
IT5-T6 l/TA<0. 0 2 5 (5) 

(3) ~ (5) &m&Ltmt. &mm<D&m**.&<rjiQ. ytm%k<Dfe&&m 
fist m i ®<D*s/jN&£fg 2 ®±K»jrr*R#Bma©«»3fe#*t;::fe 

@W©fcfe, *58fmi, fgl ®^J;^2®«:^^f6]fC?BoT^Si$-frT^ 
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0. 5< (Dw Nw) /Ew< 1 . 4 (1) 

dilT, Dwtt, Jg 2 ®$J<Z)f£ffr8ggi! (S ! b^2®{|iJ(D^®<i:^2®<i:Om 
88) -e^So Sfc, Nwii SfS2MJ0B§P$[ (&#J0f!P&) S^tC. 

£><Dl&lrtXlzJ:2>mW<&±£<fcZ>. —15* (1) <Z)±IM£± [el 

te, &#5£ (1) (DTmm&O. 5 3tU ^-©±PSMS:1. 3 tTSCtriW 

mz* &&yt¥&<Dytvti&$&tsL^&o\zWifet<ti. &im<Dmi*mm*Mf& 

£U§ i f^^^^fi)c^goifi^(c:^fiK-r-5fcJ?)©m2j^#^^a:, m2*mm 
frzoytJZizm^^xm 2 + p^aMe/Mt^m 2 ®±tc^fiJo-r^fc«e)©®^<D 
m 3 ^^7t#^ t. mi tgmyt^m^m 2 ^^^^ KS^ss^tcsem;* n 
r^m 1 *gs#f 0 ft mt. % 2 ^m^*^I3 *s«tft**fc5&3fci&+K:e 

^IT, mi ft&tfr 0 ft tf«©W3MR**5<fctf3& 2 3tK»f 0 ft tfftftOW&fStt 
^ttKWoT^ffittK^SnfcSltSSrWU mi^gs^fofttf^o^ 
^«hm2^SS^0fttf^^W^^<htt^P B ^^m^:0S:W-r^>c:i^<. IB 
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(2) fc^^T, s \*.\£mKMm.omm&. m%) t&d, R«ia®sit^©ffl 

1 . 0<S/ I R I < 1 . 8 (2) 

(2) *«Ue-rSHtKl«kD, G3®Klt^O«^fwiS»^/jN$<ffiI 

(2) ©TM*TI3*i:* **KJ:*IHHJR«ttt©3EJB****< . tt*£TW 
S*iPI©JiMa*K<fc*©T?#*L<fcV^ (2) £>±|®<it£ 

&#5S; (2) OTRitl. lib, *r<D±mm* 1 . 6 5i:-r^Cl 
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fc^Atfl 5 7 nmCDjR^S:#i^-r^F 2 k— tF-SrWT £fti!fu £©>£«)&> 
6©ftfcJ:0»r£#tt (RJSsM*, -ffitt, B3««tti!) ©-2fc3»fc«*» 

^t5^f^*K>f^i/-^, w^^;u5 o±T©Hiitieffl**jersfc 
©ttTRg^-r*. 

ZLZLTT, mi5 lI^©^aj^SS«TO^XT*/t-^$n^^<h*W^L 

5 2tck^T^gi5©|?fflmtRiSli$nT^^. d©^r-*>>^5 2©ftgB£H3fc 

^st^xT/^^stis ^ u < , ^nmmmx^mx/^-^vx^ 
timm.(Du>xm^ a~7, 9, 10, 1 3~ 1 8), tassi^i 1, 

-l/>777^^ (afg) *«|»i-*fc«)©BP«0 2 0&£&r9-«tt«3K4fc 
^4 0 0^LT, «3fett**«kbT©#XA6 O'silfe&vri. >j7XA6 0_k©© 
3t^t^P^twl/^^^ 5 0©/t^->^$r^-r?> o £©&g^^2&4 0 Ol*l©& 

£XA6 0«. J E-O«IW^4 0 0©^ffi«i:LT©B2®^^g^J6 
$n$«k^l:^X/Uf-y6 l±(C^B^nT*3 0. £XA6 0*3«fct^^XA 
7.^-^6 1 «^r-->>y6 2\Z&^XtV%t><Dnm%tmmznT^Z>o Z<Dtr 
-->>y6 2©f^gi5^p B 1%>^S14^7TA-> ? Sn§^<i:^« : *L<, 

6 1 ££«l*3te¥*4 0 0©«F*lC*i;fcjttJt-ca»3t4t3R4 0 0 izMVXM 
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iAX 1 S«f^it&*8BS*tSR»«©*« (-f pt— i^-th— IF 1*1 

ROX^j6l(Dg$«LX (Ew) T^O, ^© Y^[6]<75S$ttL VC*5. 
{3^LMAfe*ttSinfc^®{cmM0)^:#$^^--rsm^o^S^^ER 

**^3t$n, max i &+fohisTn®mytmmER&&&T%&5\znmtfL 

CltUCttfSbT, l/f^JI/5 0±TH S«P5tettAXj&>5-Y2rlRjfc*fl> 

HSO*UT^2MlcBHM$tlfe^XA6 0 ±lZ U ^ 2 )WS* (U^ 
&*5, 0 0 i^2^i^2 0 0 tOF^O^SS^tC^D^iT 

m i *mm<DM}&GLmo>TEm\zte. m 1 &myt¥& 1 o o e. oftsrifs 2 

I2^M^2 0 0 <hSg 3 iglgtffc^ 3 0 0 £ (Dm<Dyt&* iz^xm 
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2*m®L<Dmm$LW.OT5.mz\z. m2mm%^2 o oa» &©#*$& 3 isao^ 

&iw$m&&zt&2$r$mt. miyt^momfmstm2i^m^m2 o o 
t<Dm<DKm+&£zf$&2mmyt¥m2 o o tm2^tif otttf&i 2 t©iw© 

^2 ^^#^2 0 0 *w.mmzi£ztrzftmAX2zmv, z.<dxwa 
toifm 8 *s&&m 2 ymmototf mi 2te<hfct;: 5 F®#©Ki>i-®£*ru 2^© 

SltS^T* lo©ft#SB1* (10©ft8&#r9fttfMFM) tLt-^fli 
fiJc^nT^S. £©2"0<Z)j!xlt®©3^ (^JCfi^-<7XK«®gM(D^) 

lmmyt^xki 0 o*«k^jg3<s«fe*^»3 0 o©^«iax i^«k^2igM 

^12 0 0©3fc$SAX 2 <h-^-e^t»S«t'5(ClS^$nTV^. 

*mmmt&-ciz* m^.<D^>x^tsmm^m^$>^mi^myt^mi 0 0 

2^3t#^2 0 OODflMKtt&l I43ck^ftl/>X9, 1 0 K <fc D fcUTT £ . 
fW*©ifi«t'«2*Wlft*»JEa5-r*^t3&«flIfi6i:»:*. *^*fi»»Ttt, -CD 2 

MRffK Sign* bfc<b*©j&Tfc*rfiJ£ft5. 
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jars. z.<Dtctb, $&2f&mye^*2 o ozmfc-rzwrnKMrni i&&zfiMu 
x\ *nm&WiT*te. m,2^mt^%2 o oo^n$*gmi:^iio 

0 2 0 i«?IA6 0 <hOKcD^S§tt I {C@Sg$n^V'>X (16-18) Tte, il 
Vi. ^dT, ^tl^Ol^>X (1 6~18) C^l/T, 

nt5Ei-m, mm<Dwm<k<DZi®izfflnii&v) 2 0 t^x/\6 0 to 
ffliz3-D<Du>7;Lfrw&mvT^ti.^tf. mf&owLm-vizz ^>\z^<<Dv>x-m 

iliars^(D^fl!l(c*f-r-i»S^:^^2 0° SMSJ;9)il/>Xl? 

^<Dffim®:w\zfrfrib£>?mmffi<D&&&g:\ l fm\,^ ^zx*. *mmwwi-v 
«fc 0 . &m$T<D&m&mmmz%:vz z.tt<z< &m*yt¥&m&m&?z> z t# 
mmizmm2tittnu>x9, iok&i^t, mm?z>yt&(Dytmz$i-?z>m± 
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miv>xm. $£3u>xm&&zt%z5u>xmti. %2v>xm. % 
4u>xm&&ztm6u>xm£<Dm-c, o) ~ (5) ^^s-r-Scta 

sjifflfs*^, miu>xm ($>z>wt&3u>xm. msu>xm) t$&2 
vyxm (&2>wtm4U>x&. nsuyxm ii^-X^^ti)Vuy^^v 
&rcizmmtz£K> i^<Dyt¥m&£LTmi&-r2>z\}z-f>w%.v^. z<Dmi&\z& 
o, Ktt®±m&M&^^x¥m(D&&m'hm\z®&zz\ttfx%z(D-e. & 
\z f 2 v>*^*©«fc ^ izKmm±m<Dttmm*>n2>m&\zmE 

1£izmHT*$>2>, 

tC^T. *fgHJ3<Z>Sfl 1 IS3^&:fe<ktfJfl5^&£jgffi-t-5>»'8\ H? 1 

u>xp (fe^>v^i^3 u>x&. msu>xm tm2u>xm (&zwzm 

\s>x& ($>z>wzm4 u>xm. meu>xm) \zmx-r^>z\t*m^v^o 
z\om&, m.mmz^^m^nwuxti^^LmfA^vxh. mm<o^m\z 
e kottiE-r'5di:^-e€So i>>xmmm<ommmiEm(D$mmiz-D^x 
mmizmwT&c &§tyt¥m&mm-?z>m\zu. WLmw.m$f<Dwm&m-mvD*D* 
&myt¥&&m&t?2> u>x^Rmm.ts.E<»%^m^<D®M • mm&m&vx* 
&&K¥&<Dyt¥&m&mm<D<mz&^&tsz\t*mfrnz>o fcfc*u z\<D£? 
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fee • &&<Dmm^miE^&zi!8Lft&m>ftmftiVLm&, 

±i£© Burnett *5£W<Dm 1 ~Sg 6 <D^SrS^#^O^f 

nmzmte2>£z>{znfe-?2>^ti:h&®T*$>2>. z\om&. &&v>x<Dytmz 
^^rz^^t^m(Dytmzm'orci^^^Lti!)mnmz^u^j:^\zm^. 

ktf, m&&)tsi$kmizm-3<mMm&%iw?z> e &nmm\z&^T. &m?t¥ 
mzmtfttz-r^Tomffiyt^Wtf (u>x&lk) \zi$n& (caF 2 ^) £ 

t)Bl/TH5. i-fc, ^ft7fcT£5F 2 U~ !f3fc©fB«*'Wfcfttt 1 5 7. 6 2 
4 4nmT&0, 1 5 7. 6 2 4 4 nmttifilc&HTC a F 2 <DJS#r^te, +1 
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pm<D$i&mk$>tzK>- 2. 6 x 1 0 - 6 CDiiJ£-T?^bU - 1 pmOtMft 
&tz<0 + 2. 6 X 1 0- 6 <2fiJ£-ei£{t-r5. iftSt, 1 5 7. 6 2 4 4 n 
mttifiK&HT, C aF 2 £>JB#T^O#«C (dn/dA) li, 2. 6X10" 6 / 

lfc*ioT, 3-^&SW;:*5^T, ^MI1 5 7. 6 2 44nmlI*ft5Ca 
F 2 <DmffimZl. 5 5 9 3 0 6 7t$0> 1 5 7. 6 2 4 4 n m+ 1 p m= 1 
5 7. 6 2 5 4nml:^t5CaF 2 OM$ttl. 5 5 9 3 0 4 lTfeO, 1 
5 7. 6 2 4 4 nm- 1 pm= 1 5 7. 6 2 3 4 nmCttSC aF 2 ©M$ 
tel. 559309 3T*&£. 

@ (Dis^c k & it s e> ^ <* y tc*5 it z> s ~e<Dyt$& o 

ism (U-^S) £z£U Mtt^¥S2rr £U nifl(R«<c&U. n&£># 
MMSCntLfctt, ^T©tS (a) T^ns. 
z = (y 2 /r) / [1+ {1- (1 + /e) • y 2 /r 2 } 1/z ] 

+ C 4 -y 4 + C 6 -y 6 + C 8 -y 8 + C 10 -y 10 

+ C 12 • y 12 + C 14 • y 14 (a) 

&mmmz&\,*T. immm^\zm^nr^vyxm\znM^n(D^m\z * ep 
m i mm] 

mi^ffiWVtes t^l 5 7. 6 2 4 4 nm± 1 pm0g»*fttM 

tt, l^^JUR (fg5IS<D5 0£2tJft) flJfrSJRK:, mdlU>XLl It. U9- 

MZfatttziE* — 7.^7^1^ >XL 1 3 t, >)IAW 5 6 0 fcfcfjfr) «fc 
#^M#©[H®£F^*£IE;<-;*;*JXU>XL 14t, U^-^J^MiZWm £fS]tt 
fcft^-7*Xl/>XLl 5<h, U^^MH'JKEIffi^ftttfciE^-X^XU^X 
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fct/-7A7l/>XL2 l<h, l^^;UffiiJt[H]®£frttfcA*xX;*JXl'>X 
L22t, I/^^;K|iJHIHI®^lpJ^IHIMKStMCM (!f!5Elcai 1 £: 

SCil/>XL3 2t, l^^;MBiJlCdi®&fittfc:E*XX#;^>XL 3 3 

3^®^cDIHI®Srl^^IE^-X*XU>XL 3 5t, ^XAffi!|K:#J£®4£<£>[H]® 
SrrSJttfclE*— X*Xl/>XL 3 6 IBPij^OASi:, i^fll/>XL 3 7 t, 

ttfcspfll^XL 39t, Mai/>XL 310t, ^XA#J{£#^®>l#CDEDIi£ 
fttt£:IE*XX;*7XI/>XL 3 lit, l/^^UMKlCiM^imtfciE^XXftX 
U>XL 312i, ^XAW^ffi^r&Jttfc^tOil^XL 3 13 <h^£1t/&£:n 

^wmi^lC, mi*^JtC^^^^^m©^7C(D^SiftfS 0 mi atC 
Att^M3t^ER0«I^Uii£, LX (Ew) «^g^«^E ROX^FfS] 
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?ts.t)*>mmm (mm) n BfMfiCWt 5B*r***n^nSLT^5. 

2 ftSSifr 0 fttf m 1 2 ©EttiSj&> e>*ffi£T©3fc»*-T?tt££ U 
^©^©^gS + THiEi: IT^S. 

<H) lCf6j^oT|H]ffi©Eft^#&£iE<i:U a®©ft^¥SSrft £ LW<5. ±idi 
©mi^©^f3t*, m©^2*{C*3ViTfeiW|^-C*S. 

(«Htc) 

A= 1 5 7. 624 4nm 
0=- 0. 2 5 
N A= 0 . 84 
B=l 3. 7 mm 
A = 3 mm 

LX (Ew) = 2 2mm 
L Y = 5 mm 



5# J 


% r 


d 


n 








180. 6367 






1 


338. 1128 


43. 1828 


1.5593067 


(lx>XL 1 1) 


2 


-344.9356 


1.0000 






3* 


-599.9988 


18. 0000 


1.5593067 


(1/>XL 1 2) 


4 


-750.0000 


3. 8448 






5 


-3025.0000 


33.6610 


1.5593067 


(I/>XL 1 3) 
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6 


-248. 3324 


52.8928 






7 


123.3512 


50. 0000 


1. 


5593067 (1/>XL 1 4) 


8* 


137.9069 


94.2897 






9 


-79. 1554 


50.0000 


1.5593067 (U>XL 1 5) 


10 


-622. 2967 


11.3371 






11 


-184. 1414 


33. 8374 


1. 


5593067 (U>Xh 1 6) 


12 


-113.4803 


14.3635 






13 


-449.4836 


38.4631 


1. 


5593067 (U>XL 1 7) 


14 


-145.4454 


1.0000 






15 


990. 3950 


35.4539 


1.5593067 (U>XL 1 8) 


16 


-266.8459 


13. 1001 






17 


230.4657 


43. 1276 


1. 


5593067 (1/>XL 1 9) 


18* 


905. 8792 


86.0000 






19 


CO 


-322.8159 






20* 


160. 0000 


-20. 0000 


1. 


5593067 (1/>XL 2 1) 


21 


1029. 3354 


-39. 7098 






22 


170.0000 


-27.0000 


1. 


5593067 (I/>XL 2 2) 


23 


335.4155 


-25.7429 






24 


211. 5661 


25.7429 






25 


335.4155 


27.0000 


1. 


5593067 ( 1/>XL 2 2) 


26 


170.0000 


39.7098 






27 


1029.3354 


20.0000 


1. 


5593067 (1/>XL 2 1) 


28* 


160.0000 


322.8159 






29 


CO 


-109.1661 




(%z2yt&ffiommi 2) 


30 


-2979.2971 


-27.9776 


1. 


5593067 (U>XL 3 1) 


31 


259. 8472 


-1.0000 






32 


-274.0559 


-32. 1994 


1. 


5593067 (U>XL 3 2) 


33 


788.0182 


-1.0000 
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34 


-226.6395 


-40. 0000 


35 


-775.7225 


-17.4073 


36* 


286.8379 


-18.0000 


37 


-220.3372 


-218.2160 


38* 


800. 0000 


-25.0000 


39 


369.0625 


-55.3479 


40 


-246.4360 


-31. 1478 


41* 


-707. 1086 


-33.8357 


42 


CO 


-5.0000 


43 


-541.3470 


-46. 1825 


44 


339. 2085 


-20.2043 


45 


186.8545 


-25.0000 


46 


270. 5486 


-1.0000 


47 


oo 


-27.9903 


48 


513.9686 


-1.0000 


49 


-361. 1692 


-33.6260 


50 


3025.0000 


-1.0000 


51 


-154.7547 


-37.2001 


52* 


-576.9675 


-1.0000 


53 


-139.4272 


-33.3665 


54 


-736.4201 


-3. 6217 


55 


-1640.0282 


-32.3202 


56 


oo 


-17.0000 









31 

k = 0. 000000 



PCT/JP02/05878 

-38- 

1. 5593067 (U>XL 3 3) 

1. 5593067 (U>XL 3 4) 

1.5593067 (1/>XL 3 5) 

1. 5593067 (1/>XL 3 6) 

(ffin&K) AS) 
1. 5593067 (1/>XL 3 7) 

1. 5593067 (U>XL 3 8) 

1. 5593067 (l/>XL 3 9) 

1. 5593067 (U>XL 3 10) 

1.5593067 (1/>XL 3 11) 

1. 5593067 (1/>XL 3 12) 

1. 5593067 (U>XL 3 13) 

C 6 = 5. 77252X10" 13 
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C 8 = 1. 82616X10 -18 
C 12 = 5. 5 1 7 1 4 X 1 0" 27 
8® 

k = 0. 000000 
C 4 = - 2. 03240X10 " 7 
C 8 =2. 48815X10 _15 
C 12 = - 3. 37603X10" 23 

1 8i 

/c = 0. 000000 
C 4 = 1. 02293X10" 8 
C 8 = 7 . 1 3 4 0 1 X 1 0-" 
C 12 = 3. 0 2 6 9 2 X 1 0' 25 

2 Oi (2 8®£|W|-ffi) 
/e = 0. 000000 

C 4 = - 1. 78974X10 " 8 
C 8 = - 1. 08289X10" 17 
C 12 = - 3. 64258X10" 26 

3 6® 

k = 0. 0 0 0 0 0 0 
C 4 = - 2. 10O87X10" 8 
C 8 =7. 0 3 3 2 4 X 1 0" 18 
C 12 = - 5. 62876X10" 26 

3 81 

k = 0. 000000 
C 4 = 2. 53912X10 -8 
C 8 = 7. 05067X10" 18 
C 12 = - 1. 09989X10 -26 

4 1® 
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C 10 = - 4. 73328X10 -22 
C 14 =5. 08985X1 O" 32 

C 6 = - 2 . 35744X10 -12 
C 10 = - 3. 92416X10" 20 
C 14 = 3. 13488X10" 27 



C 6 = - 3. 13320X10" 14 
C 10 = - 1. 64420X10" 21 
C 14 = - 2 . 18460X10" 29 



C 6 = - 3. 14469X1 0" 13 
C 10 = 1. 61279X10" 22 
C 14 = 2. 91534X10- 30 



C 6 = -4. 27300X10" 14 
C 10 =- 8. 90549X10 -23 
C 14 = 3. 85251X10" 30 

C 6 =3. 91063X10" 13 
C l0 = 2. 9 7 4 9 4 X 1 0 -22 
C 14 = 3. 64199X10 -31 



WO 03/003429 

k = 0. 000000 
C 4 = - 1. 1 5 6 7 8 X 1 0" 8 
C 8 = - 1. 72165X10" 18 
C, 2 = - 2. 28722X10- 27 
5 2® 

k = 0. 000000 
C 4 = - 3. 26364X10" 8 
C 8 = 4. 63415X10" 17 
C 12 =2. 4 5 5 4 9X 1 0" 2S 

Dw= 1 7 mm 

Nw= 0 . 8 4 

Ew= 2 2 mm 

S = 2 8 3 . 047 1mm 

R= 2 1 1 . 5661 mm 

(1) (Dw • Nw) /Ew= 0 . 6 

(2) S/ I R I = 1 . 3 3 8 
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C 6 = -l. 04478X10" 13 
C 10 =3. 51511X1 0~ 22 
C 14 = 1. 4 3 9 6 8 X 1 0" 31 



C 6 = - 5. 39112X10" 13 
C 10 = -6. 39744X10" 21 
C 14 = - 5. 36486X10- 30 



^ii^Mfil 5 7. 6 2 4 4 nm£, ttl&ti: 1 5 7. 6 2 4 4nm 
+ lpm= 1 5 7. 6 2 5 4nmS;. -,^ittl 5 7. 6 2 44nm-lpm 
= 1 5 7. 6 2 3 4nm^n j fn^LT^S, WMmfr *>W O \Z. % 

1 H»JT'«, 57. 624nm±l p mCpg^KttLTftJKll** 



tm 2 mm&n 

%Z2nffiM\Z&^T>b&imifcm£mmiZ, MiHriU 5 7 . 6 2 4 4 nm±l 
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#i*®tfc(D[H]®£lWfcIE*xX#Xl'>XL 1 4 MOD 1/>XL 1 5 1/ 
feIE^ziX*7.k>XL 1 7 Hdbl/>XL 1 8 <h, ^XA#JtC^®^WIHl 

ttfefl) ^£MSK. W^;U$HCtH]®£fittfcA*XX#Xl'>XL 2 1 t. 

U5^;i>«CK]iB&|SH*jfciE*:=. 7AXI/>XL 3 1t, ffi£iU>XL 3 2 <h. 
l^3^;MH!lK[£bm£ftttfcIE*— X^Xl^XL 3 3t, V?->7 JlsMlZitnmWi 

XL36t, BiPiKOASt. MihU>XL 3 7 «h, l^-^l/ttfclHiBSGlW-fc 
ft^-7.*7.I/>XL 38i, l^^^;U#JtC^®^|pJ^7t¥0^>XL 3 9t, 

Mdbi/>XL3 iot, o^/\Miz}mmtfi<Dwm&ftttrcJE*=. xfixu>x 

L3 11i, Un?)l<miZtbm%:faVtziE*-XXXU>XL 3 1 2 £x/\ 
flnc^SfclpHtfc^Ol^XL 3 1 3<h^e»fil^$tlTl.^. 

ff§2iS 

A= 1 5 7. 624 4nm 
0 = - 0. 2 5 
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N A= 0 . 84 
B = 1 3 . 7 mm 
A= 3 mm 

LX (Ew) =2 2mm 
L Y = 5 mm 





f r 


d 




n 








134.0611 








1 


262.9619 


50.0000 


1. 


5593067 


(1/>XL 1 1) 


2 


-690.2912 


114.9165 








3* 


-599.9988 


18.0000 


1. 


5593067 


(1/>XL 1 2) 


4 


-750.0000 


1.0000 








5 


-3025.0000 


27.9713 


1. 


5593067 


(1/>XL 1 3) 


6 


-244. 8589 


43. 6281 








7 


114. 5751 


28. 3042 


1. 


5593067 


(1/>XL 1 4) 


8* 


175.8195 


92. 1920 








9 


-109.5355 


45.7658 


1. 


5593067 


(U>XL 1 5) 


10 


997.5337 


10. 1935 








11 


-331.5471 


44. 1807 


1. 


5593067 


(U>XL 1 6) 


12 


-131.7230 


43.6830 








13 


-1519.9100 


38.6864 


1. 


5593067 


(1/>XL 1 7) 


14 


-166.0874 


44.0031 








15 


508.0358 


27.8372 


1- 


5593067 


(1/>XL 1 8) 


16 


-487. 9084 


8.7669 








17 


265. 5991 


22.9898 


• 1. 


5593067 


(1/>XL 1 9) 


18* 


1561.9630 


86.0000 








19 


oo 


-264.6314 






20 


127. 3620 


-20.0000 


1. 


5593067 


(1/>XL 2 1) 
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21 


702. 6119 


-31. 1397 






22* 


164.9999 


-27.0000 


1. 


5593067 (1/>XL 2 2) 


23 


422.8572 


-43.0899 






24 


196. 5261 


43.0899 






25 


422.8572 


27.0000 


1. 


5593067 (U>XL 2 2) 


26* 


164.9999 


31. 1397 






27 


702. 6119 


20.0000 


1. 


5593067 (1/>XL 2 1) 


28 


127. 3620 


264.6314 






29 


oo 


-85.0000 




(&2yt&mK>m?&i 2) 


30 


2164.9673 


-24.7566 


1. 


5593067 (l/>XL 3 1) 


3! 


219. 1763 


-1.0000 






32 


-296.9471 


-26.3606 


1. 


5593067 (1/>XL 3 2) 


33 


1129.3092 


-20.0736 






34 


-243.2548 


-28.2049 


1. 


5593067 (1/>XL 3 3) 


35 


-1226. 1325 


-37.0789 






36* 


249.2995 


-18.0000 


1. 


5593067 (1/>XL 3 4) 


37 


-367.2759 


-192.0672 






38* 


800.0000 


-28.4116 


1. 


5593067 (1/>XL 3 5) 


39 


247.6103 


-30.2659 






40 


-246.9554 


-33.9672 


1. 


5593067 (1/>XL 3 6) 


41* 


-1000.0000 


-20.9789 






42 


oo 


-5.0000 




(HBPlfcO AS) 


43 


-420.5483 


-47.2146 


1. 


5593067 (U>XL 3 7) 


44 


412.3925 


-21.7678 






45 


197.9152 


-25.0000 


1. 


5593067 (U>XL 3 8) 


46 


280. 6330 


-1.0000 






47 


oo 


-27. 1468 


1. 


5593067 (\/>XL 3 9) 


48 


531.5277 


-1.0000 







WO 03/003429 



49 


-422. 7241 


-30.3630 


50 


3025.0000 


-1.0000 


51 


-191.0370 


-31. 1678 


52* 


-674.8686 


-1.0000 


53 


-128.0047 


-34. 6343 


54 


-583. 8584 


-7.3608 


55 


-681.9357 


-18.0000 


56 


oo 


-20.0000 









3® 

k = 0. 000000 

C 4 = - 8. 56936X10" 8 

C 8 = - 1. 55668X10" 16 

C 12 = -6. 07941X10" 25 

8® 

/c = 0. 000000 
C 4 = - 1. 6 9 0 5 5X 1 0" 7 
C 8 =2. 63740X10" 15 
C J2 = -5. 01834X10" 24 

1 8® 

K = 0. 000000 
C 4 = 1. 24311X10" 8 
C 8 = 3. 52871X10 ~ 18 
C 12 = 3. 51815X10 -26 

2 2® (2 6®<hHg— ®) 
k = 0. 000000 

C 4 = - 2. 43802X10" 8 
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1.5593067 (1/>XL 3 10) 
1.5593067 (U>XL 3 11) 
1.5593067 (U>XL 3 12) 
1.5593067 (1/>XL 3 13) 



C 6 = 2. 46201X10" 12 
C 10 = 9. 43386X10" 21 
C 14 =2. 17159X10" 29 

C 6 =2. 0 5 6 4 9 X 1 0" 12 
C 10 = - 1. 76419X10" 19 
C 14 =9. 3 5 8 5 1 X 1 0" 28 



C 6 = - 6. 42840X10" 14 
C 10 = - 1. 74809X10" 22 
C 14 = - 3. 53925X10" 30 

C 6 = - 8. 6 0 9 0 3 X 1 0" 13 
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C 8 = - 1. 80247X10" 17 
C 12 = - 6. 9 0 9 4 6 X 1 0- 29 
3 6® 

k = 0. 000000 
C 4 = - 5. 26088X10 -9 
C 8 = - 2. 02514X10" 16 
C 12 = - 5. 7 6 3 7 8 X 1 0" 25 
3 81 

ic = 0. 000000 

C 4 = 3 . 20217X10 " 8 

C 8 = - 1. 75553X10" 17 

C 12 = - 2. 6 7 8 4 6 X 1 0~ 26 

41® 

k = 0. 000000 
C 4 = - 1. 46322X10 -8 
C 8 = - 2. 51761X10" 17 
C 12 = - 2. 75604X10" 26 
5 2® 

ac = 0. 000000 
C 4 = - 3. 13761X10 -8 
C 8 =9. 23919X10" 17 
C 12 =7. 7 0 4 9 4 X 1 0~ 25 

Dw= 2 Omm 

Nw= 0 . 8 4 

Ew= 2 2mm 

S = 2 8 6. 7831 mm 

R= 1 9 6. 526 1mm 
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C, 0 = - 2. 47315X10 ~ 22 
C 14 = - 1. 56721X10" 31 

C 6 =8. 00291X10" 13 
C 10 =l. 45524X10" 20 
C 14 = - 1. 52735X10 " 3l 

C 6 =4. 27793X10" 13 
C 10 =8. 5 5 7 1 8 X 1 0" 22 
C 14 = 4. 7 5 2 9 7 X 1 0" 31 

C 6 = 6 . 4 3 3 2 2 X 1 0" 14 
C 10 =l. 37244X10 -21 
C 14 =3. 9 3 456X1 0" 31 

C 6 = - 8. 78276X10" 13 
C 10 = - 1. 30689X10- 20 
C 14 = - 2. 28845X10" 29 
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(1) (Dw • Nw) /Ew= 0 . 764 

(2) S/ I R I = 1. 4 5 9 
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1 5 7. 6 2 44 nm&. ttfttt 157. 6244n 
m+lpm=1 5 7. 6 2 5 4nmS, -/Siittl 5 7. 6 2 4 4nm-lp 
m= 1 5 7. 6 2 3 4nm**n^nSl/TUS. *fSH*» 591 5 K» 
»2Hlfi«K*ViT'bJBl^««fyiRI*fc, *S«*«1 5 7. 6 2 4nm±lp 

S^JIfilTtt, EDlSJEatttCM*J;t/A^>X (L2 1, L 

22) ^s*^tiaxrs^©^ttAX2t»3urEfiisnT^*7&«, 
m 3 hjs^j] 

fti lHfi, ^3H;6S^J(c:^s^^^oi/>X^^^'ril-rS-2>o 
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2<h, l^5 L ^;UR{|iJ{C|H]®^[Sjttfc2t{C(7)^-7,*7.IEU>XL 3. L4t, 1/ 
^^;PRffiiJ{Cdi®$:[6]^fe3tS[0^-X*XIEW>XL 5~L7i, ^X/\Wfflfl 
K[H]ffi£fW£:*XX;*7*A^>XL 8 3t$C<DMlHII/>XL 9~L 1 1 
Wi3U>XL 12t, U3 L ^;PRMK[H]®£rWfc*X7 > ;*7 7.IEl'>XL 1 3 
Mtfll'>XL 1 4 <h, HlPi^D AS <h, Mfl 1/>XL 1 5 V?-9 )IRM\ZW 
®£|Sjtt*:*X 7AXftl/>XL 1 6t, l^^;PR$JK:|H]M£:In]tt£:*x*;*7 
XIEl^>XL 17t, ^XAWMfc:D3®£ftttfc3tfc<A*XX#XIE^>XL 1 
8~L20t, l/^;UR{MKl3ffi£fitt;t¥[H]l/>XL 2 1 <h> ¥fT¥®«L 

2 2 £^eflt/&snTv>&. 

^3^JS^JoS^^{c*^^^^^ERO$ft^U*A«oirafe 

^©m3*fC» ^3^J6^J(C^75^S^#m(D^7COfii5r*i^S„ ^3^fC 
R©X^fS](C^ofe^^ (*ja©-^ffi) L Y\Zm®my£mt&ER<DYJjfalZ 

-rttt>?>mmm (mm) muytm^muoum^, 
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msmm&uz&^T:. mytyt<D&.-B:\\ztt-f2>mE<D®$T&nten = i. 55 

9 3 0 6 6 6T-5-3.£>*l£>„ 



<5EgSf7C) 

A = l 5 7. 62nm 
3 = ~ 0. 2 5 
NA= 0. 8 5 
B = 1 1 . 3 mm 
A=0 

LX = 2 2 mm 
LY= 5mm 



5# J 


n r 


d 


m 


3- h 








55.0000 








1 


1760. 1477 


13.0000 




I D 


(1/>XL 1) 


2* 


154. 1222 


31.5550 




I D 




3 


-100. 0051 


35. 1768 


15 


I D 


(1/>XL 2) 


4 


-204. 4440 


0.2632 




I D 




5* 


-229.9998 


49.8862 


15 


I D 


(1/>XL 3) 


6 


-205. 2327 


1.0000 




I D 




7 


-1022.4100 


43.9568 


15 


I D 


(1/>XL 4) 


8 


-240.0184 


1.0000 




I D 
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9 


305.3055 


43.3393 


IE 


I D 


(1/>XL 5) 


10 


13811.5160 


1.0000 




I D 




11 


260.0366 


49. 9927 


me 


I D 


(1/>XL 6) 


12 


1061.5609 


1. 6965 




I D 




13 


201.2791 


44. 9989 


m© 


I D 


(U>XL 7) 


14* 


1264.2864 


1.0008 




I D 




15 


746.2630 


41.9997 




I D 


(W>XL 8) 


16 


554. 5437 


9.6189 




I D 




17 


-1904.6110 


41. 9988 


SE 


I D 


(U>XL9) 


18 


100.8840 


66. 1124 




I D 




19* 


-133. 6471 


13. 1297 


me 


I D 


(U>XL 1 0) 


20 


347. 1443 


81.4331 




I D 




21 


-191.2608 


47.9972 




I D 


(U>XL 1 1) 


22* 


1567. 7421 


6.8417 




I D 




23 


2383. 7446 


45. 8049 




I D 


(U>Xh 1 2) 


24 


-254. 2886 


1.0005 




I D 




25* 


-826. 9931 


27. 1939 


me 


I D 


(1/>XL 1 3) 


26 


-318. 6391 


1.0003 




I D 




27 


812.6131 


58.9358 




I D 


(U>XL 1 4) 


28 


-339. 1799 


3.0000 




I D 




29 


oo 


35.7374 




I D 


(iD^DAS) 


30 


1993. 9339 


60. 0000 


me 


I D 


(U>XL 1 5) 


31 


-299. 7702 


14.3166 




I D 




32 


-250.3567 


31.9046 


me 


I D 


(U>XL 1 6) 


33 


-409.2235 


1.0000 




I D 




34 


-3543. 3950 


36.4233 


me 


I D 


(1/>XL 1 7) 


35 


-493.5664 


1.0000 




I D 




36 


326.4763 


35.6384 


15 


I D 


(1/>XL 1 8) 
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37 


2606. 2523 


1.0000 




I D 




38 


150. 1197 


55.0000 


am 


I D 


(1/>XL 1 9) 


39* 


339. 1014 


6.3990 




I D 




40 


213.3769 


27.0460 




I D 


(U>XL 2 0) 


41 


744. 7389 


4.2700 




I D 




42 


-17499.2300 


26.5000 


me (en 


RE 


(1/>XL 2 1) 


43 


GO 


1.5001 




RE 




44 


CO 


26.5000 


sm(C2) 


RE 


(1/>XL 2 2) 


45 


CO 


8. 0001 




RE 





k = 0. 000000 
C 4 = - 2. 27515X10" 7 
C 8 = -4. 92700X10 -16 
C 12 = 2. 11035X10 -24 



C 6 = 9. 94921X10" 12 
C 10 =5. 5 4 6 3 6 X 1 0- 20 
C 14 =3. 99019X10" 28 



% 5 us 

k = 0. oooooo 

C 4 = - 8. 0 3 9 5 6 X 1 0 -10 C 5 =3. 1 9 0 0 3 X 1 0" 13 
C 8 =2. 2 2 3 9 9 X 1 0" 17 C 10 = 5. 8 4 9 7 1 X 1 0" 21 

C 12 = - 3. 7 3 5 7 6 X 1 0" 25 C 14 =7. 9 7 9 4 9 X 1 0" 29 



Sgl 4® 

k = 0. 000000 
C 4 = 2. 25598X10" 8 
C 8 =6. 24176X10" 18 
C 12 = - 1. 10294X1 0" 26 



C 6 = - 2. 3 4 8 9 5 X 1 0 -13 
C 10 = 3. 33460X10" 22 
C 14 = 9. 3 1 7 6 8 X 1 0" 31 
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IB 1 9® 

/c = 0 . 000000 

C 4 =2. 7 6 2 0 4 X 1 0" 8 C 6 =3. 44 2 8 4X 1 0" 12 

C 8 =2. 8 8 4 5 0 X 1 0" 16 C 10 =2. 6 9 6 4 U10' 20 
C 12 = 2. 9 7 7 5 1 X 1 0" 24 C 14 =l. 9 0 6 3 7 X 1 0" 28 

^221 

k = 0. 000000 

C 4 =4. 3 2 1 0 3X 1 0-' C 6 = - 5. 6 1 2 2 3 X 1 0 -13 

C 8 = -2. 1 9 6 5 8 X 1 0" 17 C 10 = 9. 4 6 3 8 9X 1 0" 22 

C 12 =8. 2 0 0 1 3 X 1 0" 27 C 14 = - 8. 4 7 7 7 9 X 1 0 -31 

I25i9 

k = 0. 000000 

C 4 = -l. 7 1 4 8 9 X 1 0" 8 C 6 =5. 8 6 9 4 8 X 1 0" 14 
C 8 = -2. 4 2 1 6 3 X 1 0" 18 C 10 = 8. 0 2 9 1 3 X 1 0 -23 
C 12 = -4. 4 5 7 9 0X 1 0-" C 14 = 2. 6 4 3 1 0 X 1 0" 31 

f39I 

k = 0. 000000 

C 4 = -4. 3 0 4 0 5 X 1 0" 8 C 6 =2. 4 7 6 9 0 X 1 0 -12 

C 8 = -3. 6 0 1 8 6 X 1 0' 17 C I0 = - 5. 2 2 5 5 5 X 1 0" 21 

C 12 = 4. 9 3 4 7 6 X 1 0" 25 C 14 = -l. 5 1 0 2 8 X 1 0" 29 

^XAWffiJ©2«[©3tSift«Rtf (1/>XL2 1, L22) KHLT. igig{;:«fc& 
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L22©^^, ftt)DlAWfll:*5 2ft©)tWL 2 1 , L2 2©»« 
ttBSf£#o£0«£Lfc. Cine>©7t#gl5#L 2 1 , L 2 2 &JB)fcLTH<5M5 

©H*ttja»T«, ^nia [iio] o*iftte*j**«3t3to«[ftToaiia»f©it 

£&AMl [10 0] ©^riPlJC*^*«3t3toa![fiT?©«[H»fOttt©^*«- 3. 
3nm/cmi:lTW. ^LT, Cin 6 ©^«S*t L 2 1 , L2 2«*t:f© 

feai [in] so«3t*Ax i -3 icMMtsn. «*itfL2i, l 

2 2©m [111] i:ttJI«:*»»ttra±39t3tttiAXl€^i:UT«#« 
£6 0^fe*^®^L^MiC^2:W-r^. -T&fcS, 3fc#aMjX 2 1, L 2 21: 

#t~, ine,^#m2i, L2 2©^® (u>x®) izmmwzytmm 

A = 1 5 7. 62nm 
Jf#^§- D n 

1 II 37. 19 1.418 

101 21.41 1.78 

91 24.88 1.418 

81 15.37 1.78 

7Jf 20.35 1.418 

6M 16.64 1.78 
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51 


24.74 


1. 


418 


4M 


17.76 


1. 


78 


3M 


20.6 


1. 


418 


2M 


10.68 


1. 


78 


im 


13.85 


1. 


418 


mm 









mi 3mzm4m<DmmRE<Dmj&m<DAKfi&&&7r;is. mi 4m\zm4m 

mi 3m\z&\,*T, MmzT&i&m&to. mmzmmREiztt-r&AK 
a (mmxHot^o) ztz. fix, mi 3®<DtiLm\*pmytf&ft mm* 

&j3fo\zB?Tffiyem&m-?z>mytj&ft) izM?z>mmRE<D&j&m<DA&&ik 

6*. m^A&£, ytto£y L ftte$h&*>b£urzFi<Dmj3fatzfe'?Tmytm&*i 
-r&myt&tt) \ztt?zmmRE(D&i&m<Dxfttn{&ft&&7f;-?o 

sfc, mi 4gitc*5ViT«, mmzMmRE&M&i,tzm<Dpmyt!&ft£sm 
ytf&ftto&mm c ) sto. «t«iK:At*a (MAStot^o) ^toi^ 

Ml 3S^e.0^e>^7a:alO, IHREll ggP|&NA=0. 8 5 Kffi^T^A 
8**S3£ffl Of sin" 1 (0. 8 5) STcDA&hfcl&ffl) K&t^T 9 8 %&LL 

wMjg^*«i«LT*3 d , mm±iz&^T-)rftiztizmizm7L t>nz>*m*m^T 
us. fit, mi 4mfr*>w*>frteMK>> nmRE\tmamNA=o. sstc 

*B m? 5 Alt A Cfcl^T PmK&ftt: S «^J«» £ Oft*BH# 8 gifi < & 0 , £ 
SI3^CJ;5I:. ftSiSSW (ft^SW) L21, L 2 2 t> ISA 
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«i [ill] t— ^Lfe^tttiAx i a*oai£Rii;«*T?»-3T. tns 

[111] tttfttt*ieattRI±**3t«lAX l&+^«!:bTffi**WiC6 

oaeit^tiHHELfc<t«Hi«&*-r*«^» cne l 21, l 2 2 

Alt ^ 3&»*« < & & nonx s fli3trt»o^ott«*« p flKt*R»©^©ttffi 

fc*t LT J: 0 iiif <k 5 ^iiffitti^Wrs. 

uiT, ±E*KREWu ft#g&**©2*L2 1, L 2 2 <hfi£^£it*B$ft£*r 

Kl«itTa«lWJQ:^W«i I D£ISttfc»^©&®iR^££©Jt!i&£^T^7 

31 1 5 0K:fcV>T. Xtt^l 2 ^OX^lRjKjgKj^ft (fiift®) 
^^■O0^^OK®iRM (mARMS) 1 2 0OY^fnJ{CiS«i 

^f6l (fiiBfc®) £ri#Ofil7fc/&#©&®»KII (m ARMS) ZtkVT^Z. 

zvmi 5m&&mT2>t. nmRE\z^^mmmiEmt}^^\z^z\t 

Z.n\zmfe2nZ>Z\£ti.<. <&©— ttttttft, fcfcAtf^yflS/tU^A (BaF 
2 K ^^-fbU^^A (LiF), 7 7fbtMJ^A (NaF), 7>WUhD> 
(SrF 2 ) ?3i£*m^2>Z\thX&2>. Z.<D®<£. yyfcWJVJ* (B 
a F 2 ) ■&£<Dm&M*1tLb*&W\Z'&'oX&:%.2nz Z £i)W&V\,*. 

±m<Dmm&m<Dmytmm:x\z. mmmm\z^xu^^ >v (v*^) &mm 
u (mmum). &&ft¥&zm^x^x?\zMj&ztircmw-m(Drt?->&m 

%^mzU%-n> (8l3tXS) CtlCckO, 
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9ft, £§1 6i07fy^3 0 1 IC&^T. 1 Uy b<D^7JL/\±iZ±mm^M 
3f£*l&. K<D7, : TV~7 3 0 2 tC^ViT, -t© 1 Oy h O^X/\±O^Mi^±{C 

0 4lC43t^T, -?"tf>l Uy h©^7XA±©7^ hl/v^T. h ©igt^^fTfrnfc^, 
7.7-y-fZ 0 5 tC^T, ID7 h (D^7JL/\±.XU'J7. hA^ — >&^X? 

xmMte®W^->&m-T2>¥mfcy : rt'(X : £X)U-7v h&<nz>z\t&x 
#£0 fc*, Xf7^3 0 1~7f^y3 0 5t(t «7XA±lC&P£^#U 

Tins**, ^tl^OXigtC^ltoT, ^XA±lCvUD>0iHtigt£J£j&^ * 

<D^^jn>0mtm±\zu^x b&mifi. ^vrmyt* mm. iy?>m^ 
*^js^§i©@^e-r^ 7>-h ^7^s«) ±tcm^©A^- 

SrML-T. ^©i^©#ffi©— ^JtC^#iKBJi-<5>o ^17H(C*5ViT, A*- 

#^c<D«es^^^tfm5tA^->^^$n^. ^-©&, gftsn/za&fct, m 
mum* i-^v^ig, ^^^;utijgfixi@^(D#xSS:^s::t{Cck^T> * 
WL±.\z?RM<nn2->i)m&-&ti. ^.ots^-y << ;i^-^j&x*I4 0 2^&n 
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fr\Z, *7-7^H-MlS4 0 2T(t R (Red), G (Green), B 
(Blue) \ZftfoLtc3-D(D H y hOffi^T h >J y 2 xmz&&&mt£tirzQ . * 

^4 0 2(D^ic, -t;n&»ifcTi£4 o 3*^fT$n-5. -fe;Mfl*&Tx*g4 o 
ll/wu (i£i&-te;w fci&^irc*. -t;pm^3iTXS4 o 3tll /t 

T^BJ^jgffi-r-SCiife-e^^. Sfc, ±aiO^*JS^SlT«> 15 7nra© 
&fi3t£^t5F 2 I/- lf-3K«*ffl^TU*^ Z\tazmfeZtl2>c\f?3i<> 
Jz£x.\*l 9 3 nm©i£S?t£#y&-f 5A r FX*~>*?U-1f— 126 
nm £#^1*5 A r 2 U-if-#«L 1 4 6 nm<D&L&yt&&m-rZK 

r 2 if-Tfci&fc £ V> & £ £ *> T# -5 . 

Bailiff Sr^F03t#TO«rffl^TV^{C fe^to »E#T<Z>S^ 



WO 03/003429 PCT/JP02/05878 

-57- 



WO 03/003429 



PCT/JP02/05878 



-58- 

m & <d m. m 

mz$& i ®*s«fc ztrntzm 2 m^M^^z^-ox^m^-^xmtim i mom* 

W«BIB2iBIW©f^»re(i*DwtU, MiBfl2®flJcD§f!Pf&£Nw<i:U ittJiE 
0. 5< (Dw Nw) /Ew<l. 4 (1) 

2. W^|igHBl3l{CfB^O^^^t3^^T, 

&vizmfe-£ti. 

ns^TMiasg i +ra&£ surgteosg 2 t^m^MfBu? 1 *M*<z>&/i&&* 

wtBsg i mmx^m* zmmm2mmyt¥&izmz>ytm'p\z%zw2tircm 1 # 
mmm 2 M&ft^m^ £>HufBSg 3&myt¥mzm%yt&*\zwim2titc& 2 ?t 

3. ffi&<Di&mf&2m\z%&%L<DiSL&ye¥mz&i,*T* 
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mmm 2 m±iz^m^fr^uytmmizm ^^>nrztt\z. ftjk&mziZmtz& 
&yt¥&<Dytm&<e?3it3i\,*&?izmfe2ntzxv y h«$fcttRi^©ii« 

2rMiEm2M±{C^L, 

mzfe^xmwzti. 

1. 0<S/ I R |<1. 8 (2) 

mmm2wm<Dm&WLmmm2W£<Dm<z>yt&<t>iz%zw2ti* fe&&2 0 0 
nm«To5t*^K«^aia$-a-««ftts*b, [1 0 0] 

th l-ooyt&mmw*. $l&&2 o o nm&Toyt&mm&diz&m'Z 
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u teAHi [100] &tztemmik®i [ioo] ^ft^WK^asft 

ffcfi#2 0 0 nm^T0^2rHHfi<)lC^$ii--5>#tt^^L, JSj&iii [ 1 0 

o] ^fctegasswi [1003 txmmz^mteife&mtytm 

fficg#2 0 0 nm^T<Z>3fc£llitl$l;:3i&£^£#tt£#U iSIA [ 1 0 
0] SfcttK^SW [10 0] <h^#6«J{C^^:^ttl < h^lft<»:^{J«--gt-rs 

miem! i wtoytm&mu £ Mism 2 po^^sbm t «, ^i^+^tbtH 

#4 5° fcltffl^W^IUfeL,^MIII^^WU» 

ffiflOttM £ bubESH 2 ® £ ©^(Dftifc* tlX » Z> Z\ t <h 

0] t^^i^stt [100] tft^mz^mtete&Whytm z> 
&z>\zmf8,2titz?&im<Dytmm&tt£. 
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